Black hole systems, comprised of a black hole, accretion disk, and collimated outflow are studied here. Three AGN samples including 753 AGN, and 102 measurements of 4 GBH are studied. Applying the theoretical considerations described by Daly (2016) , general expressions for the black hole spin function and accretion disk magnetic field strength are presented and applied to obtain the black hole spin function, spin, and accretion disk magnetic field strength in dimensionless and physical units for each source. 
INTRODUCTION
Several methods have been proposed to measure and study the spin properties of supermassive black holes associated with active galactic nuclei (AGN) and stellar mass black holes that are X-ray binaries, referred to as Galactic Black Holes (GBH). These methods include the use of emission from the accretion disk associated with the black hole (Fabian et al. 1989; Miller et al. 2009; Patrick et al. 2012; Walton et al. 2013; Vasudevan et al. 2016; Reynolds 2019 and references therein) ; the use of the properties of extended radio sources (Daly 2009a ,b, 2011 , Daly & Sprinkle 2014 ; a combination of accretion disk emission and the properties of radio sources (Gnedin et al. 2012; Daly 2016; Mikhailov & Gnedin 2018) ; and the properties of gravitational waves (Abbott et al. 2018) . To date, studies of emission from the accretion disk alone has led to about 22 AGN with "robust" spin determination based on the X-ray reflection method (e.g. Reynolds 2019 and references therein), and disk emission has led to several GBH spin determinations (e.g. Miller et al. 2009; King et al. 2013 and references therein). Studies of outflows from powerful extended radio sources has led to about 130 spin determinations (e.g. Daly & Sprinkle 2014) , while studies that combine the disk emission and outflow properties provide a few hundred spin values (e.g. Gnedin et al. 2012; Daly 2016; Mikhailov & Gnedin 2018) .
Here, accretion disk emission properties are combined with the properties of radio sources associated with the collimated outflow from a black hole to estimate black hole spin functions and spins for 753 active galactic nuclei (AGN) and 4 Galactic Black Holes (GBH) using the method proposed by Daly (2016) and extended here. The "black hole system" includes the black hole, the accretion disk, and the collimated outflow. Background information on measuring black hole spin for sources with collimated outflows is provided in section 1.1.
In addition to providing a black hole spin estimate, the method introduced by Daly (2016) and extended here allows an estimate of the magnetic field strength of the accretion disk of each source in a manner that does not depend upon a detailed model of the accretion disk. Here and throughout the paper, the term "magnetic field strength" indicates the magnitude of the magnetic field, B, of the accretion disk.
Background on Black Hole Systems with Collimated Outlfows
To empirically determine and study black hole spin, sources for which the spin is likely to affect some empirically accessible aspect of the source are selected for study. Black hole systems with powerful outflows, especially those with outflows that are powerful relative to the accretion disk bolometric luminosity, are likely to be powered at least in part by the spin of the black hole (Blandford & Znajek 1977; Begelman, Blandford, & Rees 1984; Meier 1999; Blandford, Meier, & Readhead 2018) . This is based on the premise that the spin energy of the black hole can be extracted (Penrose 1969; Penrose & Floyd 1971) .
Thus, sources with powerful collimated outflows are considered here. The beam power, L j = dE/dt, is the energy per unit time ejected by the black hole system in the form of a collimated jet. The beam power is typically considered to be in the form of directed kinetic energy and the jet manifests its presence as a compact or extended radio source The beam powers of classical double radio sources discussed here were obtained with the "strong shock method," described in detail below.
A source with both a beam power and black hole mass determination can be used to solve for a combination of the black hole spin and accretion disk braking magnetic field strength (Daly 2009a (Daly ,b, 2011 Daly & Sprinkle 2014; Mikhailov & Gnedin 2018) . For example, Daly (2011) and Daly & Sprinkle (2014) assumed three different parameterizations of the magnetic field strength and solved for black hole spin values given these field strengths. Thus, a second equation is needed to be able to break this magnetic field strength -black hole spin degeneracy and solve for the spin and accretion disk magnetic field strength separately.
To be able to break this degeneracy, Daly (2016) (hereafter D16) considered sources that have bolometric accretion disk luminosity determinations in addition to values for the beam power and black hole mass. This led to a sample of 97 powerful classical double radio sources. This study indicated an empirically determined relationship between the beam power, accretion disk bolometric luminosity, L bol , and Eddington luminosity, L Edd , of the form
where the parameter α * is related to the parameter A by α * = (A − 1); a best fit value of α * = −0.56 ± 0.05 was obtained. Eq. (1) is referred to as the fundamental line (FL) of black hole activity. The Eddington luminosity is given by L Edd ≃ 1.3 × 10 46 M 8 erg/s, where M 8 is the black hole mass in units of 10 8 M ⊙ . The 97 sources included in the study are powerful classical double radio sources, known as FRII sources (Fanaroff & Riley 1974) . The beam powers were determined using the "strong shock" method; the method is based on the application of the equations of strong shock physics (i.e. the strong shock jump conditions) to powerful classical double sources (Daly 1994) . It requires the use of high resolution multifrequency radio maps covering the full radio lobe region of each source. O'Dea et al. (2009) showed that this method is essentially model independent: it has no free parameters and does not rely on whether the radio emitting plasma is close to minimum energy or equipartition conditions. When the beam power is written in terms of empirically determined strong shock parameters, the parameterized deviations of the relativistic electron population and magnetic field strength of the plasma in the extended radio source from minimum energy (or equipartition) conditions fortuitously cancel out. Beam powers for additional sources were obtained by applying the relationship between beam power obtained with the strong shock method and radio power (Daly et al. 2012) . The black hole masses were obtained from McLure et al. (2006) , McLure et al. (2004) , and Tadhunter et al. (2003) . The bolometric accretion disk luminosities, L bol were obtained from the [OIII] luminosities using the relationship obtained by Heckman et al. (2004) and confirmed by Dicken et al. (2014) . The [OIII] luminosities were obtained from Grimes, Rawlings, & Willott (2004) .
To understand the implications of the empirical relationship given by eq. (1), general theoretical expressions were considered. The beam power is parameterized as L j ∝ṁ a M b f (j), where f (j) is a function of the spin of the black hole, and the bolometric disk luminosity is parameterized as L bol ∝ ǫṀ ∝ ǫṁ M , whereṀ is the mass accretion rate,ṁ ≡Ṁ /Ṁ Edd is the dimensionless mass accretion rate,Ṁ Edd ≡ L Edd c −2 is the Eddington accretion rate, and ǫ is a dimensionless efficiency factor. The efficiency ǫ and the dimensionless mass accretion rateṁ are each normalized to have a maximum value of unity. The spin function f (j) is considered to be independent of the mass accretion rate and black hole mass. Here, the notation of Blandford (1990) and Meier (1999) is used; the dimensionless black hole spin j is defined in the usual way, j ≡ Jc/(GM 2 ), where J is the spin angular momentum of the hole, M is the black hole mass, c is the speed of light, and G is Newton's constant; in other work, j is sometimes represented with the symbol a or a * . The Meier (1999) model is a hybrid that includes a disk wind, as in the model of Blandford & Payne (1982) , and black hole spin energy extraction, as in the model of Blandford & Znajek (1977) . The normalizations are parameterized by g j and g bol where the maximum values of the beam power and bolometric luminosities are given by L j (max) = g j L Edd and L bol (max) = g bol L Edd , respectively. This form for L j is motivated by the form of the equation for the beam power in black hole spin powered outflow models: Blandford & Znajek 1977; Blandford 1990; Meier 1999; Tchekhovskoy, Narayan, & McKinney 2010; Yuan & Narayan 2014) , where B p is the poloidal component of the accretion disk magnetic field. A spin term is not included in the expression for L bol because this is expected to be important only as L bol /L Edd → 1, which would only impact a small fraction of the sources considered; as the sample sizes become larger, it will be possible to look for the signature of the impact of spin on L bol .
The theoretical expressions are applied to the empirical relationships to understand the implications of the results.
A M , which suggests that b = 1. In this case, the ratio of L j /L bol is expected to be independent of black hole mass, which is confirmed to be the case for the sample studied by D16. A value of b = 1, indicates thatṁ
is independent ofṁ and M by construction, and ǫ andṁ are each normalized to have a maximum value of one. While this general solution leads to eq. (2), it is interesting to pause for a moment and consider the two simplest particular solutions for A ≃ 1/2 (obtained by D16): that obtained with a = 1, indicating ǫ ∝ṁ, and that obtained for a = 1/2, indicating ǫ = constant. The first particular solution indicates
and L bol ∝ṁ M is inconsistent with the empirical results obtained by D16.
The general solution obtained above indicates that (see eqs. 4 and 5 of D16), independent of the value of a,
The spin function f (j) is normalized by its maximum value f max , which is the value of f (j) when j = 1. It will be shown in section 3 that the same expression can be derived for other sources that fall on the fundamental line of black hole activity. The spin function can be converted to black hole spin j, as discussed in section 4. The quantity (f (j)/f max ) ∝ j to first order in most outflow models, so this is the quantity obtained and studied here. In the Blandford-Znajek model (1977) and the Meier (1999) models, the conversion is f (j)/f max = j(1 + 1 − j 2 ) −1 , though numerical simulations suggest that this equation may be modified for some outflow models (e.g. Tchekhovskoy et al. 2010 , Yuan & Narayan 2014 .
Given the results reported by D16, it was interesting to consider whether the fundamental plane of black hole activity, which is written in terms of observed quantities, is the empirical manifestation of the same underlying relationship as that described by eq. (1). Daly et al. (2018) (hereafter D18) showed that this is indeed the case.
There are many equivalent representations of the fundamental plane (FP), which is a relationship that applies to sources with compact radio emission, disk X-ray emission, and an estimate of the black hole mass. The FP was introduced by Merloni, Heinz, & De Matteo (2003) (hereafter M03) and Falcke, Körding, & Markoff (2004) . Here, the representation presented by Nisbet & Best (2016) (hereafter NB16) is followed; other representations can easily be obtained from this by making appropriate substitutions as described by NB16:
where a, b, and c are empirically determined constants and may be different for different source samples (note, these are unrelated to the quantities a and b discussed earlier); L R is the 1.4 GHz radio power of the compact radio source in erg s −1 ; L X,42 is the (2 -10) keV X-ray luminosity of the disk in units of 10 42 erg s −1 ; and M 8 is the black hole mass in Körding et al. (2006a,b) , Gültekin et al. (2009) , Bonchi et al. (2013) , and Saikia et al. (2015) (hereafter S15).
For FP sources, D18 showed that using standard, well-accepted equations relating the compact radio luminosity to the beam power, and the disk X-ray luminosity to the bolometric disk luminosity, the FP can be written in the form of eq. (1), and best fit FP parameters can be used to obtain the beam power from the compact radio luminosity. Specifically, the beam power is written as
and the bolometric disk luminosity as
where C, D, and κ X are constant for a given source sample, and L X (2 − 10 keV) is the (2-10) keV luminosity of the source. Given eqs. (4) and (5), D18 showed that eq. (3) can be written in the form of eq. (1). The results indicate that the value of C is related to the best fit FP parameters a and b: C = 1/(a + b); D depends upon a series of empirically determined constants, including best fit FP parameters a, b, and c, κ X , and the normalization of the beam power obtained using the strong shock method, as described by D18. Thus, the beam power L j can be obtained empirically in a completely model-independent manner for sources that lie on the FP, using eq. (4) once the values of C and D have been obtained from best fit FP values a, b, and c for that sample of sources. D18 obtained beam powers for the samples of NB16, S15, and M03; beam power values for each sources are listed in Tables 2-5. The value of the bolometric luminosity of the disk is obtained using eq. (5) with κ X = 15.1 (Ho 2009; D18) . The bolometric luminosity of each source was obtained and studied by D18; values are listed in Tables 2-5. Given that all of the sources on the FP have black hole mass determinations, it is easy to construct the FL (given by eq. 1) for separate samples, as was done by D18 for the NB16, S15, and M03 FP sources plus the FL sources studied by D16.
Here, the methods introduced by D16 are applied and extended to the four data sets for which the FL of black hole activity was studied (D16; D18). The application of these methods allows estimates of the spin function and spin of each black hole, and the accretion disk magnetic field strength in dimensionless and physical units of each source. Since these rely upon the beam power, bolometric accretion disk luminosity, and black hole mass (or Eddington luminosity), these quantities are also included in the tables that list values of all quantities. Given the large numbers of sources included in the study, black hole demographics can be studied.
The data used for these studies is discussed in section 2. The methods of obtaining the spin function, black hole spin, and accretion disk magnetic field strength are discussed in section 3. The results are presented in section 4, discussed in section 5, and summarized in section 6.
THE DATA
The data sets studied here include the 576 LINERS from NB16, the 102 data points for 4 Galactic Black Holes (GBH) listed by S15, the 97 FRII sources from D16, and the 80 AGN from M03. All four samples were studied in detail by D18. With the exception of a few black hole mass updates, the radio powers, X-ray luminosities, and black hole masses in the published source tables of NB16, S15, and M03 are used to obtain beam powers, bolometric luminosities, and Eddington luminosities as described in section 1.1. For the sample of D16, these quantities are obtained as described in section 1.1. Black hole masses have been updated for Sgr A * (Ghez et al. 2008) , Ark 564 (Vasudevan et al. 2016; Ilic et al. 2017) , Mrk 335 (Grier et al. 2017) , NGC 4051 (Seifina et al. 2018) , NGC 4151 (Bentz et al. 2006 ), 3C 120 (Grier et al. 2017) , NGC 1365 (Fazeli et al. 2019) , GX 339-4 (King et al. 2013) , XTEJ118+480 (Khargharia et al. 2013) , and AO6200 (Cantrell et al. 2010) .
Note that the beam powers are obtained using the strong shock method for the D16 sources, while they are obtained using the "CD" method (given by eq. 4) for the three other samples. The bolometric disk luminosities are obtained from the [OIII] luminosity for the D16 sources while they are obtained from X-ray luminosities for the three other samples. The sources studied by D16 are powerful extended classical double sources, while the radio sources in the other three samples are selected to have a powerful compact radio component. Yet all of the sources lie on the FL and have very similar best fit FL parameters (D18). Interestingly, S15 showed that equivalent FP results are obtained when [OIII] luminosity rather than X-ray luminosity is used as an indicator of the bolometric luminosity of AGN.
A significant number of sources studied by D18 have beam powers one to two orders of magnitude larger than the bolometric luminosity of the disk. For these sources, it is reasonable to suppose that the outflow is powered, at least in part, by the spin of the black hole. Since the slope of the relationship indicated by eq. (1) is nearly identical for all samples studied, it is reasonable to conclude that all of the sources are governed by the same physics, and, hence that the outflow of each of the sources is powered, at least in part, by the spin of the hole.
THE METHOD
All of the sources considered here fall on the FL of black hole activity, and the source properties indicate that the outflow is likely to be powered at least in part by the spin of the black hole, as discussed in section 2. Thus, the beam power may be written as Blandford & Znajek 1977; Blandford 1990; Meier 1999; Yuan & Narayan 2014) . Writing the bolometric luminosity of the disk as L bol ∝ ǫṁ M , and applying the empirical relationship given by eq. (1) leads to a derivation very similar to that presented in section 1.1, and it is easy to show that eq. (2) results.
As described in section 1.1, the maximum power of the accretion disk, L bol (max), and outflow, L j (max), are parameterized by the quantities g bol and g j , respectively:
The values of the normalization factors can be estimated empirically (see D16 and D18), and can also be guided by theoretical considerations. The Eddington magnetic field strength, B Edd , of a black hole system is B 2 Edd ∝ M −1 (e.g. Rees 1984; Blandford 1990; Dermer, Finke, & Menon 2008) , and, of course, L Edd ∝ M . Thus, the beam power has the form
where B is the total accretion disk magnetic field strength. If the energy density of the poloidal component of the magnetic field, B p , is about 1/3 of the total energy density of the field, then the maximum possible value of g j is 1/3. Many factors related to empirical and theoretical considerations can affect the value of g j , as discussed in section 4. Combining eqs. (2) and (6), we obtain
Thus, for sources that fall on the FL, the slope of the FL, A, for that sample can be substituted into eq. (7) to obtain an empirically determination of the magnetic field strength B in Eddington units. The value of A may be obtained by a direct fit to eq. (1), as was done by D16 and D18, or by using the relationship between A and best fit FP parameters included in eq. (3): A = a/(a + b) (D18). In addition, the total magnetic field strength B can then be obtained from the equation
where the Eddington magnetic field strength in units of 10
, where κ B ≃ 6 (Dermer, Finke, & Menon 2008) .
RESULTS
Source parameters including name, type, redshift or distance, Eddington luminosity, beam power, bolometric luminosity, square root of the normalized spin function, black hole spin, Eddington normalized magnetic field strength, and magnetic field strength in units of 10 4 G are listed in Tables 2 -5 for each of the samples studied; all luminosities are in erg/s. Results are also displayed in Figs. 1 -10 , and the mean values and dispersions of the histograms are summarized in Table 1 . This table also includes information on each of the four GBH systems, Sgr A*, M87, and 6 AGN systems that have spin values obtained with the X-ray reflection method; systems described by Reynolds (2019) as having "robust" spin values that overlap with the sources studied here are included in Table 1 . All quantities are obtained in a spatially flat cosmological model with two components, a mean mass density relative to the critical value at the current epoch of Ω m = 0.3 and a cosmological constant normalized by the critical density today of Ω Λ = 0.7; a value for Hubble's constant of H 0 = 70 km/s/Mpc is assumed throughout. Three W galaxies from Grimes et al. (2004) are also included at the end of Table 4 .
The beam powers for the compact radio sources are obtained using eq. (4) where the values of C and D are obtained using their best fit FP parameters; these values of C and D are listed in columns (2) and (9) 
NB16 ( Table 3 of NB16. e The uncertainties for this source are estimated using the dispersion of its parent population, S15. f The uncertainties for this source and the rest of the sources listed here are estimated using the dispersion of the parent population, M03.
g Also referred to as NGC 4486.
as noted in section 2, the original samples of M03, S15, and NB16 were used to obtain beam powers, bolometric disk luminosities, and Eddington luminosities. The bolometric luminosities are obtained using eq. (5) with κ X = 15.1, as described in section 1.1. The values of g bol and g j can be inferred empirically. The empirical results presented by D16 and D18 suggest that g bol ≃ 1 and g j ≃ 0.1; these values are adopted here. It is easy to scale the results for other values of these parameters. As discussed in section 3, theoretical considerations suggest a maximum value of g j of about 1/3, and other factors can also affect the value of g j . Empirically, there could be a normalization offset of the value of L j from the true value, and this would be absorbed into the value of g j when this is determined by the maximum measured value of L j /L Edd . In addition, there may be variations in the ratio of (B p /B) 2 , leading to variations in the parameter g j . Interestingly, the values of g j indicated by the Meier (1999) 
2 ≃ 1/3. This can be seen by considering eq. (1) of Daly (2011) , noting that the magnetic field in that equation is the poloidal component only, replacing j with f (j)/f max , and writing the equation in the form of eq. (6). Thus, variations in the fraction of the total magnetic field that is in the poloidal component cause variations in g j , which would affect determinations of f (j)/f max and hence j. As g j increases from the value of 0.1 adopted here, the value of f (j)/f max and hence j will decrease from the values listed here. For 1/3 ≤ (B p /B) 2 ≤ 1, this limits the range of values of g j to (0.1 -0.3) in the context of the Meier (1999) model.
The spin function f (j)/f max is obtained using eq. (2) and the Eddington normalized magnetic field strength (B/B Edd ) is obtained using eq. (7) applying the value of A listed in column 3 of Table 2 from D18 for each of the four Table 1 .
The GBH systems have multiple simultaneous radio and X-ray measurements; the values used here are from S15, who obtained them from Corbel et al. (2013) for GX 339-4; Corbel, Körding, & Kaaret (2008) for V404 Cyg; Wagner et al. (2001) for XTE J1118+480; and Gallo et al. (2006) for AO6200. Each set of measurements yields a value of the spin function and magnetic field strength, as shown in Figs. 1, 2, and 5, and summarized in Table 1 . As can be seen in Fig.  2 , the measurements for each source tend to cluster around a specific value of the spin function, and, in general, the spin functions tend to have a smaller dispersion than the magnetic field strengths; these differences are evident in the mean values and dispersions listed in Table 1 . It is interesting that AO6200 has a much lower magnetic field strength but a similar spin value compared with the other GBH. Having multiple observations per source allows a comparison of spin and magnetic field strength values for a particular GBH indicated by measurements obtained at different times. The spin indicator (f (j)/f max ) of GX 339-4 and XTE J118+480 have a very small dispersion, while the dispersions of the magnetic field strengths are larger; recall that (f (j)/f max ) ∝ j to first order in j, so this is the quantity studied here as described in section 1.1. One of the five magnetic field strength measurements of XTE J118+480 is clearly discrepant from the others. When this measurement is removed, the four remaining measurements indicate Log( f(j)/f max ) = −0.074 ± 0.034, j = 0.990 ± 0.020, Log(B/B eq ) = −0.58 ± 0.08 and Log(B/10 4 G) = 3.70 ± 0.08, again indicating the dispersion of the field strengths is larger than that of the spin indicators.
As will be discussed in section 5, this suggests that the spin of the GBH remains constant (as expected), but the accretion disk magnetic field strength is time variable, and varies as the accretion rate changes. This impacts the beam power of the outflow, since this is regulated in part by the magnetic field strength of the accretion disk.
The histograms of the black hole spin function are shown for each sample separately in Fig. 3 , and the mean values and dispersions of the histograms are listed in Table 1 . All of the source types, including LINERS (NB16), powerful extended (FRII) radio sources (D16), compact radio sources that are AGN (M03), and GBH (S15) have similar spin function mean values. This indicates that source type is not related to black hole spin for the sources with collimated outflows studied here. And, this indicates that black hole spin does not determine AGN type for the types of sources considered here. This is consistent with the result obtained by D16 for FRII sources. D16 found that subtypes of FRII sources, including high excitation radio galaxies (HEG), low excitation radio galaxies (LEG), and radio loud quasars (RLQ), had similar spin functions and spin function distributions. The results obtained here indicate that the mean value and dispersion of all quantities for each of the subsamples, including 55 HEG, 29 RLQ, and 13 LEG, are very similar to those of the full sample of 97 sources with the exception of Log(B/B eq ), which has values of −0.20 ± 0.16 for 55 HEG, −0.09 ± 0.10 for 29 RLQ, and −0.39 ± 0.16 for 13 LEG. That is, different FRII types are not distinguishable by mean value or dispersion of spin function, spin value, or magnetic field strength in physical units, indicating that black hole spin does not determine AGN type for these three types of classical double (FRII) sources.
Histograms of the accretion disk magnetic field strength in units of the Eddington field strength are shown Fig. 4 , and are obtained as described above. The mean values and dispersions of the field strength are listed in Table 1 and mirror those of the bolometric disk luminosity in Eddington units (see eq. 7). There are a broad range of values of the Eddington normalized disk magnetic field strength, as expected since this tracks the Eddington normalized bolometric luminosity of the disk. Insofar as the Eddington normalized disk luminosity varies with AGN type, so does the Eddington normalized magnetic field strength.
The black hole spin may be obtained from the spin function once a particular outflow model is adopted, and are shown in Fig. 5 for the values of g j and g bol adopted as described above. As discussed in section 1.1, numerical simulations suggest that the the conversion from the spin function to spin can change depending upon the details of the model for the black hole system (e.g. Tchekhovskoy et al. 2010; Yuan & Narayan 2014) , so this may be a source of uncertainty. Here, the standard conversion from the spin function to black hole spin,
The black hole spin is obtained using eq. (9), and values of f (j)/f max > 1 are set equal to one. This causes asymmetries in the distribution of spin values when many sources have values of f (j)/f max > 1. Values of j thus obtained are shown in Fig. 5 , histograms of spin values are shown in Fig. 7 ; and values are listed in Tables 1-5 . The accretion disk magnetic field strength in physical units is obtained using eq. (8), and is illustrated in Fig. 5 . It is easy to see that the accretion disk magnetic field strengths for AGN are quite similar for all AGN types, and have values of about 10 4 G. The accretion disk magnetic field strengths for the GBH measurements are all quite similar have values of about 10 8 G, with the exception of one measurement of XTE J1118+480 and the one measurement of AO6200. Histograms of the accretion disk magnetic field strength in physical units for each sample are shown in Fig.  6 , and the values are summarized in Table 1 .
Histograms of the black hole spin are shown in Fig. 7 and summarized in Table 1 . As noted earlier, spin values of sources with spin functions greater than one indicate a spin value of one, as is evident in Fig. 7 , and some of the spin distributions are clearly asymmetric. 4 G. The black hole spin is obtained from the spin function as described in the text. When the spin function f (j)/fmax ≥ 1, the spin j is set equal to one. The symbols are as in Fig. 1 . Figure 6 . Histograms of the accretion disk magnetic field strengths shown in Fig. 4 for each of the four samples considered. The colors are as in Fig. 3 , and the results are summarized in Table 1 .
To examine the trends of quantities with redshift, z, the magnetic field strengths and spin functions for the AGN are shown versus the inverse of the normalized cosmic scale factor, (a/a 0 ) −1 = (1 + z), in Figs. 8 -10. The Eddington normalized magnetic field strength is shown in Fig. 8 , the accretion disk magnetic field strength in physical units is shown in Fig. 9 , and the square root of the spin function is shown in Fig. 10 . The FRII sources extend out to a redshift of about two, and are all powerful 3CRR sources (Laing, Riley, & Longair 1983) , and thus represent the envelope of the distribution of values. The LINERS extend to a redshift of about 0.28. The AGN from M03 are all local sources, thus fits are not listed for these sources. For the LINERS and FRII sources, all quantities tend to increase with redshift, Table 1 .
except for the accretion disk magnetic field strength in physical units, which is flat for the LINERS, and perhaps tends to decrease slightly with redshift for the FRII sources.
DISCUSSION
Three key results are presented in section 4 related to black hole spin. (1) Black hole spin functions and spin values obtained for all source types studied are relatively high. For the NB16, D16, and S15 samples, the mean spin values are about 0.9, and for the M03 sample the mean spin value is about 0.8 (see Table 1 ). As noted earlier, the spin distributions become screwed when f (j)/f max > 1, since in this case the spin is set equal to one, so the mean value of the spin (listed in Table 1 ) is smaller than that indicated by the mean value of the spin function. (2) All of the sources types studied, including LINERS (NB16), FRII sources (D16), GBH (S15), and a compilation of compact radio sources (M03), have similar values of the spin function (f (j)/f max ) and black hole spin j. This suggests that AGN type is not determined by black hole spin for the types of sources studied here. This is consistent with the finding of D16, that subtypes of FRII sources including HEG, RLQ, and LEG have similar spin functions and spin values and thus their AGN type is not determined by black hole spin. (3) For GBH, the dispersions of the spin indicators, including the spin function and spin value, are smaller than those of the magnetic field strengths. The implications of these results will be discussed below.
Three key results are presented in section 4 related to accretion disk magnetic field strengths. (1) There is a broad range of mean values of the Eddington normalized magnetic field strengths, and these are related to source type. This is not surprising since some source types are related to (L bol /L Edd ). (2) The accretion disk magnetic field strength in physical units is quite similar for all AGN types studied, and is about 10 4 G. Thus, the accretion disk magnetic field strength in physical units is not related to AGN type. The field strength for the GBH is also quite similar for all of the measurements and sources and is about 10 8 G, with the exception of the one measurement for AO6200 and one measurement of XTE J1118+480. (3) The dispersion of the magnetic field strengths, both in Eddington units and in physical units, is larger than that of the spin indicators for GBH samples and for individual GBH, with the exception of V 404 Cyg.
Point (3) from each paragraph above can be understood in the following way. Over the course of the numerous simultaneous radio and X-ray observations of the GBH, the spin of the black hole remains constant, but the accretion disk magnetic field strength varies with the accretion rate. This leads to the field strengths having a larger dispersion than the spin indicators. The variation of the accretion disk magnetic field strength impacts the beam power of the outflow, since the beam power is regulated in part by the magnetic field strength of the disk, but it does not impact the black hole spin. The fact that there are numerous simultaneous radio and X-ray observations for the GBH allow the changes in the accretion rate and resulting changes in the beam power to be studied.
Black hole spins obtained here can be compared with those obtained independently. GX 339-4 has published spin values of 0.94 ± 0.02 ) and 0.95 +0.03 −0.05 (Garcia et al. 2015) , and the value obtained here is 0.92 ± 0.06 (see Table 1 ). Thus, the value obtained here is in good agreement with that indicated by a well established and independent method. For AGN there is good agreement between the spin values obtained here and those obtained with the X-ray reflection method (see Table 1 ). The spin values obtained with the X-ray reflection method are from Patrick et al. (2012) , Walton et al. (2013) , and the compilation of Vasudevan et al. (2016) . Only AGN with X-ray reflection spin measurements described by Reynolds (2019) as being "robust" were compared with spin determination obtained here. The uncertainties of the spin values obtained here for AGN are estimated using the dispersion of the parent population.
Accretion disk magnetic field strengths have been estimated for GBH in the context of an outflow model for these system by Piotrovich et al. (2015a) , who report values of ∼ 10 8 G for these systems. Accretion disk magnetic field strengths have been estimated for AGN in the context of a detail accretion disk model, and values of ∼ 10 4 G are reported (e.g. Mikhailov, Gnedin, & Belonovsky 2015; Piotrovich et al. 2015b ). Thus, the accretion disk magnetic field strengths obtained here for GBH and AGN are similar to values indicated by other methods.
SUMMARY
The method of determining black hole spin functions and spins suggested by D16 is applied to the samples studied by D18. This requires a value of the outflow beam power L j for each source. Values are obtained for FP sources using the method proposed by D18 and explained in section 1.1, and values for the FRII sources are obtained using the strong shock method. Values of L bol and L Edd are obtained using standard methods. Eq. (2) is used to solve for the spin function using the best fit values of A obtained by D18 (see Table 2 of that paper). As explained in section 3, assuming that the outflows of each source are powered at least in part by the spin of the black hole, it is shown that eq. (2) can be applied to FP sources. The same sets of equations used to obtain eq. (2) may be manipulated to solve for the accretion disk magnetic field strength, resulting in eqs. (7) and (8). The accretion disk magnetic field strengths are independent of the beam power.
The GBH sample of S15 and the AGN samples of M03, NB16, and D16 are used to obtain spin functions, spin values, and magnetic field strengths for each measurement of the beam power, bolometric disk luminosity, and black hole mass. This requires that values of the normalization factors g bol and g j be specified. Fig. 1 of D18 suggests values of g bol = 1, and g j = 0.1, and these values are adopted here. Tables 2 -5 list all quantities of interest, and spin indicators and accretion disk magnetic field strengths are summarized in Table 1 .
Reliable and independent spin determinations are available for one GBH and 6 AGN, and there is good agreement between values obtained here and published values; the comparisons are listed in Table 1 . The remaining spin values obtained here could be considered predictions, and indicate relatively high values for M87 and Sgr A * (see Table 1 ); values for all sources are included in Tables (2-5 ). There are several factors that could affect these values, such as those discussed in sections 4 and 5.
The spin values obtained are similar for all types of AGN studied and for the GBH studied, suggesting that spin value does not determine AGN type for the types of sources studied here. The accretion disk magnetic field strengths are similar for the AGN and have values of about 10 4 G, while the GBH have values of about 10 8 G. The spin values obtained here are relatively high, with typical spin values ranging from about 0.6 to 1. This could be a selection effect, since all of the sources studied have powerful collimated outflows, and sources with low spin may produce weak outflows. There is a hint of this in the current analysis. The spin values for M03 sources extend to lower values than those for NB16 and D16, and the M03 sample includes many lower luminosity sources. In addition, in the context of the models considered here, an outflow requires both an accretion event to provide the magnetized plasma to thread the ergosphere of the black hole, and a spinning black hole to provide an energy source to power the outflow.
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